Distinct mode of apoptosis induced by genotoxic agent etoposide and serum withdrawal in neuroblastoma cells.
Here we compared the features of apoptosis induced by DNA-damaging agent, etoposide, and by withdrawal of the growth factors in NB 2a neuroblastoma cells. We showed that serum deprivation and etoposide induced a distinct pattern of regulation of c-Fos, c-Jun and p53 protein levels, as well as the differential changes in DNA-binding activity of AP-1 and NF-kappaB transcription factors. The late phase of apoptesis induced by serum withdrawal was associated with disintegration of nuclear DNA both into high molecular weight (HMW) and oligonucleosomal DNA fragments, whereas etoposide induced the formation of HMW-DNA fragments without internucleosomal DNA cleavage. Incubation of etoposide-treated cells without serum resulted in an additive effect on the pattern of DNA fragmentation. Differences in DNA fragmentation profiles induced by serum withdrawal and etoposide in NB 2a cells were reproducible in nonproliferating cerebellar granule cells and also in a cell free system assay after treatment of isolated normal nuclei with cytosolic extracts prepared from serum-deprived or etoposide-treated cells. Both HMW and oligonucleosomal DNA fragmentation in serum-deprived cells was inhibited by aurintricarboxylic acid and was completely abrogated by cycloheximide. In contrast, DNA fragmentation in etoposide-treated cells was insensitive to the inhibitory effect of aurintricarboxylic acid, and was not prevented by cycloheximide. Our results indicate that in NB 2a neuroblastoma cells etoposide and serum withdrawal induce a distinct mode of apoptosis which is associated with a distinct pattern of regulation of immediately early response genes in the early phase, and with recruitment of different mechanisms for DNA disintegration in the late phase of apoptosis.